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Abstract 

PURPOSE:To provide the operating pedal device for vehicle which almost fixes the attitude of a pedal pad or 
required step operating force regardlessly of forward/backward control while reducing a mounting space, is provided 
with sufficient structure strength, is simply structured and low-priced and can freely set pad attitude change 
characteristics or input/output characteristics at the time of a stepping operation. 

CONSTITUTIONS downside link member 28 is linked to a pair of hang link members 20 and 22, which are hung so 
as to be turned around parallel axial centers A and B, so as to compose of a four-node rotary chain to turn straight 
lines L and M to a downward opened state, a rod on the output side is linked to a link part E of the front side 
comparatively shorter hang link member 20. a slide member 30 is provided at the downside link member 28 so as to 
be relatively moved back and forth, and force F1 of the same broken line as force Fl of a real line generated from 
balancing conditions based on step operating power P applied to a pedal pad 32 is operated upon a link part B so 
that a moment in a stepping direction can be provided around the axial center A. 
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F*»H»S*ifc^yjl/*»it«il. fuse 
[t*ilW2 ] (WE-*toBTtf "J > f BW*tt. ME± 
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2 2 * jS D © £ to 0 « C S 14 S 1+ <fc ^ 4 *«* 5 * - J > I- 

(00 12) Cft€C»U. m(^08(C^1J:9(C4np 

tCli. ■IIAB4BiiCD4*iWrA4/c». KWT 
fiW»F 1 ttiB«AB±«cf¥HILT.^A*toO©*-^ 
>l^4C4a>44t(C. K«r7nf^F2liB«CI) 
±ic rpffl t TfS D t to 0 - > > h *4 1 ft t » /c^>. 

ao -SB*j*c«:«aii*«i¥^pa)*AifliH!r nmt 

^4|SJCttfS4^otT^X h**W6fttl>. ^/c. 

WSCCIJ. *Bt>jSCtC|*»T*«HlO>^F l*F2 
^ B«AB4fi«CD4©«a:acctEG/c*7-b7 h 
fiG^Hr. Mii»«lft»P(CJ:4 J t-y>h4BJS« 
3Sfi(W - y>F**fet;*J:^(CftO. ftfflBBM «c4»T 
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8 /c tf> . r S 1* ?SiA/> IS I W <*>1KS»> 6 n e> ^ 
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SETBIf«<cfc4. CCD-^^ l-ilBeci5i»T. rtW8BM3 
8 *»60S*R 3 ( U*Q 4** 34«*L- < R*ftf5*l 

0^ ) ti. Mii»»ft* p *-w©STtf y > * ar>t * 7 

0. 2 2 0MMOB1K. «i»U4BBIciCMtCis(-t4J: 
KittB4TMSttB4 «H^B(SOB»«mOH« A 
Sfl©flSCCj:or**SA«S!tf4/j*. 06 (a)<0J: 

^//4i5ip|fEiiia»MS;$s*i4iafe. ni&Attff apo 
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9. SI ft"HiBttiCftJflWt3 8(rttt57i/X 
Ai£6to5. 

[0 02 1 ] C(D<t^CC. Bji*ttff»tlW«cri/^ h 

ii»ttf»*S*ta*. ft*. COJ^ftTi/XF* 
tt. "<jOI,/<* F«Bi^ttf*(C(*5RTW'J>*»t* 

tfiSSHIfflr T S/* F *#f» 6 to 5 X *> CC «c X tett 

i*. 4 BaiaffiAia i »w©ute© «* 5 tc±«atSB 

ttSr*if2«»4< . «itf 4BSi£il«A«¥tfESia 

»©«6*a«cjji*tt!8 (/3<o> ©»£rtTS/x 

b*£?S*C£te^fi£r**. 
[0022] 

[im*K\k?htctb<om4<o*m nA§mt. §?e 

»* . ( a ) fi?K-*t<DSTtf > * Bt*<DTM»£B 
cc * to*" toBSEIslf A«4>£ BHMifcW'fr* to 0 ©Sift □] 

f&cc a*id4isc4«c<t*)4 r&@*zatnzmt* * £ £ 

£ . ( b ) -e<7)T»l 'J > * SBHiC. WE-MOfflTlf 'J 

> 5? aiM^jaaacc k& $ to tdmic fct » r wk^isio 

♦H»»ttpIfiE(cE»$n5££t>fC. ifflE^ 501^7 F 
Ai-ftWKKWfctofc*?-* F8BM&. ( c ) ^7 
^ F Stt £ METM !/ > * Btt £ tcR A< o T £ to . 

a * * WMBtt tfrt'^SB £1* S C £ £ Bltfc £ Uc 4><D 
[0023] 

[ » 4 umamiife a cwmi ]coi4 kwubbb 3 
**» e> h ^ ©« c ;jux r ut© €> n & . -r 4 to 

*> . -tfOSTtf »J > *Btt©TMIfl»(CT« « > * 
«N*»iW*3to. *©TB»;>2»tttC*ll,TX9-f F 

CC RttNB¥fRCC <fc QHQc«HM|jUK(Cfi[BAat>3n 

FMI*iA*ft&±. 4BBIsaMA9e«LTTM 
•J > * VttccatKc irccJ: oTfSSS If &tofcfWfl»M 

SOU a v F «rM»HB br 1 4 SBK>fifttt3)f2 Uci » 


(6) ftRW 7 - 3 34 261 

30 

fc a . m?ssujen tcjsj 6 r£««t kit- ;j aw -e 

r. RttHB(cigBl,rBi&»»fftt^« < SKtoSc 
(0024) 

[mpf] UT. ^WOXtBM&miBCcaoiirilll 

icswrr*. am. »3iwii3ccEttow2«w*»ww 

JlKai Ott. $f*l Z«CB»S*lfc^^9 h 1 4£C 
10 »Ct64i/cSt»tC^Pf7fe-W©3£|*« 1 6. 18(Clf!»l 
tia« SftTH3W'JtcT*^« 0 Tt / 6 
tl. 6. 1 8©«**toO©BI*"ll»«C 

*h*tiEK3 hfc-WOBTW 'J > 5^BH 2 0,22 
£, t*i6»TCfy>^BH2 0. 2 2©THatea<c 
*ti*tlS»li 1 6 £B2^H^-^!©iiti e>2 4 . 2 
6 $ to 0 ©[EhfiJj plttccaifi S to r 4 £i@$£iiift & 
STIM , J>i'SS«2 8£, *©TIB , i>^»M2 8*«6 
T^SO'Ui4££tCC, ±ESTW P, J>^«M2 0. 
2 2#B I CC^TJSfifflCClX^Sto/cRS-CTil 1 ^^ 

F»W3 0£*«*Ttil«3to-a>*. T«IB*W»© 

^ y jut - a JBtt*tf uri » a ^ -7 -/ f Bti 3 o cot« 

ecu . ateacc J: 0 SHBJ^Jfil*' o r ttftih* to S ^ 
^'jUM-v F3 2**»W6tor-bO. EI^L/c^^^^ v 
K3 2©5fi»*>6*H6*<fJ:^«CHl r«Jt£fitF|fi|**iII 
H©Btt^l4tr*S. ±E39«MI 6. l 81*. *to6 
OllH:^»l(©«*rtlAH*f7£«cSy5»T7^ir ^ F 

[0 0 2 5 ] ±E-^^< 7 F 3 2m$hiL*t\XV i< 
30 -*^*iHHBI 0^flW4B^6B«l*-l*6to4i. $ 
PS«»*lom»J©-*©fflTlf "i > ^ Btt 2 0 CC ^ U t 
4*^OraiSSto/c^U-*^-X^3 6©P 7 
F3 8*W£dto. H*l/ftt*"7^^-^y>y©^-» . 
v a p 7 F AH? Uiiito-CT'i/-* nliEA* Jfeft S t> 6 to 
-5>o ±E^Ut^3 4WXl#**l 6i«Wttt>4() 
$ to 0 ©BttoJttstcmMflSTtf > 2 0 ©±T 
**fl*IH»«:i«S3tor*iO. r»7 F3 8W^U-*7 

»»«CJ:orSTlf V>^BH2 0**XI#M1 6<7>^^ 
40 fc'j(cKQBft£tt6to&£. aj&4^|qlttlM)ttA a 0) 
•■BTif y>*»M2 2(c-f*fl5«:B»3tofcS«B2 3 
t)i'/y>ry F 1 4CClR>)ttH6to/c^ F 7^'4 2CCStf 
5tte>to. C©S!SCcj:0^l'- ! ^i'iHtB] 0OW. 
f5§W£3toS. *»SMTWSTW'J>*BM2 0 
cciiS53to/ca F 3 8(Ci:oT7 'u-=f^yjU«B I 
0 WBHaiKMJM S -tt 6 to h X ^ cc «r -> 1 1 » 5 A* . £4 

coecr 7*»j > ^teRTic £ tr « 5. 

^HlfiWr-C*^ * 7 - 7. ^ 3 B 0) P 7 F 3 8 Aiff ffl 
so tWUXCtHBI'S. 
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(0 02 6) BSB4 SBgil«(Cfct»r . S» « 1 8 /;> 

>£8KW2 2©y>;;fi3[* l 6rt*6iilS£> 
2 4 *r©B«JgJ!l1-<cto%RrlilOSTtf »J >^SH2 
0©y>*ft8 iO*>S< 3*iri»444{>(C. 5J#*A 
] 6 1 8 4©IM7lt6tt«St> 2 4 £28? 

>2 6 4©WMttJ:9fclS<3hri«4. *fc. CO 
4 SBIciitfttt. UIMattSfeJtfTMattVt-tft 

ifirt»^«ctaEorBPi©iiJSi^ifij^iii»i«t)t«. rtctofe 10 
ate j*u h yea * tKS i «: o r & o . ±82 S3a#»b «t 

J:5(CTiMg«66*iri**. COJ:5fr4S5[5]ifciiiaiC 
*$l»r(i. STtfy>*3Ptt2 0, 2 Zit-tvfy hi 
4 i c W L X * ft * ft B I Jb 3 \th ft h C t *c J: 0 . T M V 
> * SUM 2 8 te <£0'x ^ << KSM1 3 0 liJSIbfcf* otS 

[0 02 7] H2tt. BBi#»fP«cj:or-»©*Ttf 
y > J> SUM 2 0. 2 2 ftr&KM 16.18 Oftftrft 4 
£A. D©££:bOic^ft:£ftBite-t*'bft. Tffly> 20 
?8IW2 8fcJ;^7^ K8Mt3 0Wi)j?l^ntt 

©la as ( b l r & o mmm^Mmm<D mmvi 

Til l ) > *8M! 2 8 ttMii*B*CcH(c*ji»r. , &T 
A*0 4tt*J:5«cffltttSAJ. COHIkKjBa. gy> 
* 8Bti© y > 4s £CfttttttKC <fc o r fl * Kg ft 

tt£ «c 6 J: 9 ^ftRST 5 C 4 fl*r * -5. 
[0 0 2 8] %'tc, ±Sca2tC4d^^)7J»jRSiCOt*r 
ttii*ttfWjP±P v K3 8tcW-r-2>ai*i©BBfi&4:l* 30 
MT4£. ^^m-, K3 2CcJ®ii^>|jftf^P^fflL 

/eta &oTf i y > * sr»w 2 8 & <t ox 7 y k gut* 300 

ft U 6 1 » * fc» £ . » tS t' > 2 4 Of i-frr * 3 £ B 

ats b*> 2 6 ©»c*r *a *c KittawofBTtf y > ^ 

SUM 2 2 603±|n| ft F 1 WEET 5 . P v I* 3 8 
li«BM>STt;f y>£8Mf 2 OCC85s5t'>4 0©fkt>r 

h i> e rats 3 ft r & 0 . *©iU*>liil©STif y > * 
SIM 2 OOTMiitSSIUC4c5^5.«SB(C«. KHrnrTJ: 

9«c±g£^F 1 *«a*»fwjP4»(cf¥«rs. <o 

i f y > ^ 3 m 2 0 © ft 0 £ I > * « * 5 4 . C ft b F 1 4s 
itfPOSJjia ? H 3 8^6©5^4*i*A**>D© 
KC*$l»rfiO&?Ci<!:«c*^. -*l©r r f,T 

cf , j>^*tt2o. 2 2iJT^f&j^^(c{*eorra*ft 
iff a r-BVtt^noi^tt:A< -> ri ** fc»f>. *Fitt. ewc 
D <!: ^(Trs^A B(c>tj 0 r* ©iffl* totiiQ £hi 0'C & 

f ; . & a ec *i l r 4 EpBfejif tmm*b t>m2 ©5 
rewrs. c©/i^. f 1 xs©a#l* r *©£»!©« 

T«f y > ^ SUM 2 0 &j&A<Dti * to'J CcBtt $ J: 9 4 50 


7) HBW7-3 34 26 1 

U' 

[0 02 9] J/:. □ y K 3 8 iC tirSOJ^IJ:. fftTtf 
»;>^»W2 0©UM-it. -j-<:to%±iE/3PtoJ:vF 
1 *W^r5T»liI8SPB/j»6±IPli$«3liA*r©ffia 
t. P 7 K3 8*aMj3hfcjgE^6±|Piatt«A*r 
©i/BBiOlWciCcriOiBSftS. C©/cfi6. »ittA - 
B » (2 £ * * «f || J^j A$ IS 6 tl 5 C i £C «c hhK ^ 

10 > ^ 2 0. 2 2 ^ X 7 -n- g|Hl 3 0 £C M L r ILK'W 

[0 030 j «c*j. si ©^acc^uru- F3 8Am.$ 
»j©»Tif y > *mt 2 2 ccjsts ? ftr c »5^bccoi . 
r, H2t#BBLrtt»r44. ^c*b0©^-^> 

h ©««**4 tr 5 ft 0 St 6 . <SBtc nu M©^ 
Ttf y > ^ SM* 2 0 frt>(Dt)F 2 WE L . SM©W T 
tf y > 5^ g|5« 2 2 ©ateSBC (c UKttr ffi* J: ^> (c*;j F 
2#ttil*aP4£KfBHT*. CMF2(J. B«C 

D(cjjLr±3era#ftra[a^fitb. ^D(c«Lr4®ii3 
20 immomiTtjihimomttcfkZ Tim*-? m ? i 
wcimvTi'ZhjitLxttm'rztcito. F2 xt© 

* r *©ST«f y > ^ 8M 1 2 2 ^#.0© ti* b«) (c 
Btt?*J:^ir&*-y>h«:aiD. lsH*tctU;;4-7 

[0 0 3 1 ] CfttcWL, W^a'ia8tc^!Ti:^tc. g 
y>^»»©att#.A. B. C. D«r^X/c4S5BKa 

j&48 A B t an C D i W ff r A 5 y> . A C (C H] 1 

i tBli;^rfijrfii!M©»T(f y>^8Mtccft»H"r 
*o S^«r»«riSr**. C©/;F I ««SA*aSiat8A B 
±CCffi«UrjSA*toO©*-y>F«:<feCttl». $ 
fc. gfJ©STlf y > ^gBMCcf¥/BMM*«a«iS ft^clg 

&© em r ^ f 2 1* . * Di-asamcD t ic rt m 

9(C^rJ:^(C. ^]«©4 BBfiaMAi. .bMatS»«> 
6TMa*S8KcifijA> ^ (CM o r Ik < «c 4±M ^ WJStC W 

fiS3 ft r c (jc . nuuc l r ^ b ^«sc cc mui* 

0 SKmo^JF I f>F2**. iSmABiiiSmCD4©ftS 
*c6Cfe*7t7 hSG^Hr. Bii*tt«*P«CJ: 

ttsh. 

[0 03 2] *J»BW©7 r U-*^^Jt«il( 1 0 

A*Mi4^Ulf¥(c J: 0 BIAS i>6ft/d«&. WTCf y > ^' 
8»M2 2©y>^fi3 (C-D) ©^/A?,Tl/y>^8Ii 
H2 0©y>^gg (A-B) <t0tSl*Ci(CiieHt 
r. IS2Ct5rrJ:';(C. IiageiamL. M©T^©I»I3 

o ids a y - * ^ tf n£ig. i o <on\h?> i^cc i^r 
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tcsjbEr^x h^K. johsb i o©Ktt 

K»ii*MOJf toe » -> t ir/c-r & -? * * s/ y > sr ©fl 
ii^ffiKicfiiOrp v K3 8*ffET4U«*WttJM9(C 

att*WETB#«a*ii»T sor, swj >*b 

H2 0. 2 2 ©Bill* ha-9<D£aWXTisZ bljifi 

[0033] 131 (CRot. Tlffly >£BM28tt. i! 
tt^>2 4^TlrrW8iI«CllSlH**3fl)¥«tt«:tftL 

ru&^gi^r&o. a«itr>2 4. 2 6 6&MM 

&spiT&ttW4 4 *»6**l*<J§lft(Cfio5l»tcWf tC 
ftffi3ti/c-tt<DIMffiB4 6. 4 6BBCCSTWy>^8» 
M2 0. 2 2(OT«aiS8P«:*^cttB-ca«4e>2 
4. 2 6#WIStte>trCl*5. <-ft6fflffiS4 6. 4 
6(C««B4 4 <LWrtCBfr£fi£^&<D£7\4 8. 4 8 
#*h**ii*:f6tiTfc9. WE* 5-/ K»M3 0©± 
BBft<MBS4 6, 4 6BB(cMSJi&ttS-C«0!)±MM 
**J:VK^4 8. 4 8%KjiLr— W<Df>5 0. 5 2 

* i »i«©Ba/yi^tcws©8§tt/cwiiiiBtraist>2 

4. 2 6 4BWl7«:*PLa3tiri»ft. CtitCctO. X 

s*va»4. *lt. irttiMiEB4 6. 4 6®-}S(cu 
^54 wo fiW6tir*so . toujour* 

€>^C*ib5 6 i*g£K 4 8 4 3MiCC X ^ -r I* Stt 3 0 ffl'K 
&0WS*vct>*££i<c. FBW3 Otoroiffitc 
®& S ft /c "J" ^ F B 5 8 rt^CDte 5 6 CC$$£ 3 # 6 

[0 0 3 4 ] CCDtctf). i«fc]Si5»CC»l*; 6*l/c@^L 
tu 4 J: 'J ±lBi§*Jj*:- * 5 4 //Oilsl 

KSBtt 3 KBtt3 0#fci;li5 6CC?Qo 

r bus fifin d « 6 ti & . **»wr - * 5 

4. taC?45 6. teJ:^?^ KMM3 0<JW? FB5 
8 (C J: 0 ffl ttKB#fS#M « 5 h n 0 . -e ©BJKMB 
#«*J:CrtW2TMy>5>Btt2 8. FBH3 0 

<C<fcot-N$OU*f*3 3 aWJteS 3 *TC I X 

7 -/ f bh 3 o #*a *> att^e - ^ 5 4 »> 6 »is» 3 e 

ftt^W, F3 2#*nM > /vM08lb«<cfitlld« 
8ftfctt»-C. 133 (i. F»M30#att*-jr 
5 4 CC* 4 «ifi 5 6 ft r ^ 2 / >' * F 3 2 

7 F3 2 0fflKBSBCCftorBNH*F l<Z)A**3^Sft 
thffi. Hii*»fP^Ptt:J:4Ul*»*^^'^ F3 
2Offl?fe|WSCC|J06r*-?t : *>S/ca?), 7W,F(m 


(S) 1^1-^7- 3 34 2 6 1 
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1QK*1»TW. -MOJRTtf y>*BM2 0. 2 2 *s 
J:tf TBI V > * »M 2 8 (C J: o r 4 SBttatfM'lfrft 5 
hi ££*><:. *©TBy >f BM2 Btaiirx? ■( 

KB** 3 0 ftWffc&ftanttfllTOBlCK «j 6ii . 
Stt*- * 5 4 ^(Dgyf^HS^KiCj: »; m SfHMtiB 

' < * i* cc « m n * 1 1 1> ccifi f-i i t ^§5 r kh i tc 

4. */c, ^yjU^5rK32*»l8*ii*ti*i4BlDlfc 
10 aiA*«)Bl/rov K38tWETifcA. WSD-JiCiS 
l»ttf«W»8tl*-*. '«jt)\,><y F324'B7fSs«BnL 

rt 4 BBcaMBSC»*r. *T^r* , ; > ^ bm 2 0 1 

TM Btt 2 8 4 oaiSB ( atS f > 2 4 ) * it L 

rKjji*»ffi*^fflt*/c». nttBBccner^H 

y >^B«2 0. 2 2©±BiateB*sJ:^TIWa*SS 
€tt£B£?ttfc*attttKaETh(2. tti&»»n 
H#tC4a^^>Tfi!>J , J>^3liM2 8©«». MCCtt^yjl/^ 
20 7 F 3 2 ©«Baa(t»tt*«b*fc». $PicDlHi*Y-> 

ma (is ec J: o r « f tt 4 fc A . WWDHttWc J;vc 

S n 4 o 7 F 3 8 ©aiSfiSK^ 7 F 3 2 
ttBfcSEft3tt*C£*< . Mii*HlfWCC*iW4AIII 

30 (C. ±E4S@l£a«B. F3 20Bii*tt 

fficc ^ ,f,Ttf > ^ Bti 2 0. 2 2 (DlelWX F a - * 

o±iG[intc4c>i^r. **i8«Ti-f , ;>^BH2o. 22 

©±Ma»BA. D*8T«aiSBB. CCCfS]/;^(Cftf 
o r *PS(OB9l4^|fi| <5 K1S-J" Ajr t> % TM * KB t 

3 8 fttatt S n/cSTtf 'i > ^ Bt4 2 0 (OTWiatSB B 

ItttS. *fc. STtf«;>^BM2 0. 2 20»;>^ 

3 2 a>ffiBSCteC-/S£.»«cBii7>JWt*ASJ9-Ar 

^OHJAfcWMLooRTWy^^BHao. 2 2^fe2 
< L'C. RB*BJtflo=i>/^ KcH«r*444t 
(C. tOftX?-/ FBM3 0*iit< Lt^y^/W F 3 
2 £ TIM > * BH 2 8 £ Will CC ±T/>[*J<D£fi!l 4:^5/ 
<CiSKT4C4W5i|ir. 'iSiW? F3 2«rBi&»M 
ffT 6BHCTM 9 > ^8M 2 8 ^aiK- ^54 

50 [003 7]$ fc. -HOSTl'f y > ^BH 20.22 
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£iWc 4 # . $Smf^^|5](7)B?(S«lCC (4BT 4 BJ-tO-C' 
ft (A- B> J:0t5?iBi}ft*^©aHCcttJB1- 
<D-eft (D-C> ©#**fi< SftTVifc*, @2Ccr 
d.Mar ^*rjfSji^>!JI^B$^)ttS/>» 6 W 6 * ft <fc 5 CC, 
*£-ii*»fE CCff o r 4 3gfullfi0)n »*|fil^OH s ft 
Sa^a' CCf£*L. S5K7*>* h^F 1 <D* v h 
BffttofcS3S#S' ^4*#<ft£. H 

«r *r »jwaiK*« enfii^tt^r scca->r**ft7 
4 -r s*i»b 7 u - * ^ y ju»« i otc*? 

[ 0 0 3 8 ] *3?SfiMri*WTtf y > *3IM*2 o 
<D»fBB8IUca* l-3 8^il(S$iiri»&/cM>. STtfy 
>^S|itt2 QCD^mU ] 6Hf>4 0^tOS§a (13 
20A-E) 4. XMMl 6^6i«St:>2 4*ra>ffi 
IB (I320A-B) bOtltcZCXms&UkftMHi* 

[ 0 0 3 9 ) ;^cc. ««Wfl[>li!>OICIKM«:HqD-r«. ft 

fa . iScD^ie w 4 « jir 4 sr># icmzumcfim 

WL/rWtCi»«!fl*«B-r«. 134 1*. BiiJiOJISiWi 

RS#8ftSSI4:ftW («5RJ15CCBett<D»W) O-H 
ttfflTC * S 7 U ~+ jg» 8 0 $ 0 fcc > tc 

iEffiSTAS. 8MESTW y>*8BM2 2 4*<C-fti?e:/ 
1 4CCSI9H1 6. 1 Sgtil-CftAls-CSQ 
TCffcft. ilt&bf>6 4. 6 6KJ:0T»Jy >*3M*6 
8 Mi Sft&cttcj:*) 4 HPlgJf £3118* C r l * h 

awntttfisiBifflKDSTW y > tob, j&k»t 

S*iri*«tl*. TBPW>£8W6 8 ©a 

15 1;> 6 4 am* 6STtf y > * ntt 7 o <t o mmo± 
i5^&uihLtc--i&mcmzp 3 4 **ot8?se 
f>4 0*toO(OEIttDifi6ecaiS3tir*50. TIMy> 
* BIif=f 6 8 ^*¥#A981btCf$ o TWE 3 ft * J: 9 

ctftoto*. 

[0 04 o] Ti«y>^aw*6 8(««:tfist / r*i«}. 

H 4 CCfci* « V - V KUBrTM > * St 4 6 8 4 7,5 

Tffij y > * sum 6 8 (D&ummimft* 7 a fsjm 7 2 

ccffjjiSd tifctE»J©»fl?l 7 4 rtccji ? ft fcttSgr-fft 
S 6*TCb 9 . TIM »J > * 0tt 6 8 <C*f L t 
*7 F3BM7 2^*PSHa^(DtBW»ll!PlliBCClR0 
*7<f F8BW7 20>Ttttclttt64ifc 
K7B**i**ii4ftS4. ^U-^SOHJ 
»8 O^H4 0JSttBtt>S^6lsllJ!i3-i>6*i. * 0DIs)BJb 
£C ft o r f WkS i>6 ft STffll y > ^ SUM 6 8 P 

vi-3 8M?Ea*i. i5*e"7^>-^»;>y©^y*/ A 
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Til « > * SUM 6 8 <7)»^ £ > 6 6 n?)cDfi!i}S3P(c Urn if 
©*JbW4IS1«CCh»E««i*- > 5 4**0543 ftXis 
0 . fffiei3 DM 5 6 4 x 7 Y F UM 7 2 (DMii(cHH $ 
tl/cMEt? h8B5 8 4d*tt&d1+6#iri*S. CCO/c 

CCJ: 0±E*tt-=e- 5i 5 4 *»iEiS0ti!JE*Ji3 »iS 4. 7, 
7-/ K»W7 2**CM5 StciSorBWiiafMSSi* 
B4 0XMU. X7-f f : 8liH7 2/;»iftt^l)j^ 
10 -4r5 4ilA»6(WIS-tt&tir^yil.^^ KT6*«llH 

SUM 7 2 tfSM * - ^ 5 4 (Cfi 4> it Jfi 2 1> 6 ft r ^ ^ )l 
F 7 6 AVHfJtf MQ»tttttc(A£3 6*lfc-jft 
iR«r7fvT(4B4cDlffltcAjl>T'N^^M-y F 7 6**fffi 

tci4Bi*«>sn*. STtf.y^i'wno. 2 2tcms 

? ft fcTW 'J > ^ 8PM 6 8 . J: o'f-OTISI »i > ^ SUM 

6 8 Kgeifc £t\tzx?-{ k im 7 2 ^asw * - * 5 4 9 
* i 6«a«rtfiMB*aft4'*^r^yji/*(*7 8^« 

20 [0 04 1] *llifeW^*5W5 4Bnll*£iti8U. 

^yjU/iy F7 6(0tti&»tt(f(Cf49«Ttf >J>^flStl 

7 0, 2 2©Sti^ FQ-^o^BEBCCfec^r. tti&# 
ttff 6 ti/c 4 *CC±Wiate8II4TflP!atSSB4 ^ 

tei;fit*(c?So r nmt s*«ca-^i »r . Til y > > sis 

**8 8 4 D 7 F 3 8 tommMCfflifMittWHc-r 
is* HlifiimL. p 7 K 3 8 SflK-rSUtfrti. Kii 

ifitg (4B ^ £ aft 6 ft ri > & . m 6 ^ g eg i-;o^ f*^{c 
«Wr*4. Siecr) (a ) CC«l»T^>fl//<? 1*7 6 iC 
30 ttaallftf) P ^ffl L/c«&(DT»l »J>^ SUM 6 8 fa 
< ta r *ft«c-r*MccHSSft&^7-/ K3BM7 2(DW0 

ft* 6. I36CD (b) (C^r&1L;/c^27|v/U(0*ftJf5« 

jSTnKtcfts. co^i? FiH3ccfai*r t nmutt3 

8*6(DS^R3 (UI^Q4A* $/^L<|£»J^*JSAl 
0^7) tt. BiA»affi*P^-Wa), < BTi-/y>^8BM7 
0. 2 2<Dttt-10)fSS. *l»«4w@*cje».iCfa»5± 

MittV4 TKMttf 4 ta&mwomikii&ion* ft 

40 Sfl(0aa(CJ:->T**3*iS!«c4*. 03B(a)(DJ: 
5 ft 4 S@*riSiWif»0t3 ft KiiAttff* P0) 
**«fffflT **BS«Cj:l:ttLr AR 3<Oj}ft:W** < ft 
0. Oy F3 8CCW^*^r^^ VMWbtii. 
[0 04 2] C(D J: 9 ftMI»« KCClf L < ttWT h 4 . 

( 2 ) CDMfS^fiSOtVo. R 3©*iai*iKfflBC 4B8* 

ifrL.c*? L lt ft(7>r. s: ( i > . (2) jroase 

(3) ©BII»A»W6ha. ^y/b/^v K7 6(C« 
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"FAST. L, t >L, c t*!Z.t\\X3K. (3) .fcg&St 


(Hiring) it. «»BCJC«LrRl. R2A'fitT 
fttt^^efte, . 0, (H6ftJR) 41*4. L,c * 
R 1 xL,c = Pxl„ + R3xl„ 
R2x|.„ = pxl m + R3xl )1 
R 1 x L 1( -PxL, i %R2xl„-Pxl m 
R2xl,,>R ] XL,« 
R2>R 1 

[0 0 4 3 ]-#. 06 (b) ©-<i» hJUBKcfci.r. 
AR3l«t:XK(6) rHS*i4#. St (5) QUVk. te 

»><=>. AR3>0 4ft9. 7isZh*>t,>WtET6. ft 

AR3 = R2x cosO, - R 1 x C os0, 


ttffi¥7 - 3 34 2 8 ! 
18 

*=L,<x S in0, t L„ = L. t x S i n £>, r*^*i a 

>ovo t >e, ifti/cWL l< >i.,.ift.). « 


( 1 ) 
(2 ) 
(3 ) 
(4 ) 
(5) 


tO 04 4 ] ttc. mmtGB&t bt)K -ijOU/<-, K7 

B^ttiiftttf^stiraTtf >;>f»t.*7 o. 2 2^0 
nrfstiEftae, . e, waicjffcu. ri x cos 
0,1*0, *<7r/2?ria^siT^A mtLxftm? 

6.=fc 5 CC ft h-fS. R 2 x cos0 , if-XMiC /|\<* < ft S 
4 4{>(C0 1 A^/2^jS8x4iS*f|Sj# (Drifts 

*». «Ttf 7 0. 2 2<o>)>>?£$<ormfr 

[0 04 5 J COi-JtC. *HJS(?«©^U-+^^K 
Sf8 0(c4st»rt. mj$©HiEW4|Sl1S(c. ISftE-;^ 

KctiUfc**, fflflW»iggrSf#4ft»3. «i* 

wtcBi^aa^fg ^<i4i4t(c. giffyisHstcjsier* 
nft »ii*iinsa*i«-ET * * ft 4 r onjR^w 6* 

html®, &grm&*m , Et>wm 3 ti xna»a 

tt*s3g{cft*4 4«,{C. -ecOT^ l-^AR3©A-# 

$tcoi»r t. 4 ®[3«ata©iii£faaf*gM?*c 4 

4-: K 7 6 ©W3 t«»©aft»f4 1 . 4 SpIhI 

[004 6] S7tc^-||J6Wl*. ^2^nflA(m^r 

*-fe^50U8Hi ooi*. **l 0 2«CHH3hfc^ 
H 0 4tCiaW6*lfcSl^C^ffft-*I©5|#fi 

i 0 6. 1 0 8ic±mmiiim^hf:hm^$hzB&m 

J-'JCCT^-'NaO Ttf 6*1. -eh e>3ti##ifi 10 6. 108 
©«4l«4fc OOBWHISac^h* HERS hfc-«0* 
TW I 10. 1124. *fi6,T,W>>* 

.BHMl 10. M 2 0T*Jittt8KC-t*i-th$»*l 0 


30 W 


40 


50 


10* (0<O) 4ftS4»El6jitt*WiiSt / ri»4J8Sr 
<>. ?§ii^}»IT^P©^(fi)ft4©^ft!CJ: o-CAR 3 > 
0 4ftOfS£. ^?'1>><-j h i 8(OmikmBltft 

«*>6r. <waftL«ci>. 

• • • (6) 

6^4BS¥ffft-«©B?EatSt>2 4 . 2 6*b9© 

Btt«iffi(cjit& $ nr 4 SBicaift* Brt-j- stow; > 

?«ttl 1 4 4. ±ESTtf';>*g|ifil 10. 112 
20 JiffiSfK gy* $ ft tdmv Tl»l V > * g|5f f I 1 4 teg? 
S^©tB*J»«|5IsEtcei53^fcXv^ |.-g|tHl l 6 

tzm*.zmi&t\xoz. Tm>)>»mt i 1 4 urn 
etiwv >j»autt2 8 iraa»c«BXShfct©r»ea 
fK-f 5 4^«r(i^rfco. •e©Tiw i i>^gnMi i 

4^5-/KBWl 16. «I**-Jr5 4«*i6«t*« 

[0 04 7] £!4H 106. I 0 8 It . 
W©tS^fSj4BS?tf4ft.5iS»r7'7ir^ H 0 4(C 

o wtf en n *z 4 4 1 (c. mmi mo^rif >)i>? 
mt i i o i**<ti 0 2t(Dr u "HctiM$h/c>}\m j o\, 

*V>)^>y\ 18©W^(CJ:0. «>,H04«j 

±gi!(csj(/6n/c^ i- 7M-gui 2 o(cig«Si>6nr*j 

0. C©a««c J: 0 7 i o IXDIK^B 

*5-f K»Ml l 6(csjftl6^fc^f';l, 
F I 2 2^g^ji**ir/.?f{i l 'g^6ini#i i ji>f )< -i7 l 
. C4tc<ti). ±W«^glW>6±^(ciiytb/c«Tc/';> 
fSBM l l 0 ©±g|55ti*(Cii*S 3 txtcz v -j |- ,i > f - y 
A 1 2 4 #5 1^ SR 0 IB 3 tl xm*Ltn>Z a ■> h 
080>tiSJ:5(cft->ri»S. ««eHrii.|J2^n, |- 
iUy-7;H 2 4*H^g|iM{Cltja3l-*4 4t(C. 

#410 6. i o 8©w^*s@a6tt,i:>{cfBMji s. 

[0048] B5E4gi|HIfeiaiB{CM'r. ) o 8 

*'6J!l!tef>2 6 *T0»«BEH*ftbfc»W©STW 
V>^g|!Hl l 2©'J>i;j|$(j:. 3a*«l 0 6*.6ii 

^t>2 4 *T©ii«?§girftb^Biiiij©aT{-/';>i7 

3IIt< l I 0 ©±«f £g|W> 6Tilii«g|ljJ; T© 'O >j & 
$«t';tg< $hrc»54 4t(C. $i«Ml 0 6 4X1$ 
fill 0 8 4©Hiar*£ttiltt£> 244iS^f>264 
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^HLfrZVm. T4to£TM#WL&44oTi>r) . ±12 
SZftHit J:vaUS t>©ffiatt-t ©J: ^> 4 4 wHfiJl 

[0 0 4 9 ] neStt« - * 5 4 Ottfgfc CM 5 6 CCX 
7-f KWttl 1 6(01 H§|!5 8Aii^$^6*irfc 

HL 4l»X -f v ?<DmiK. «fc 0 * 5 4 A'EiMIsI 

4. 0 7tctel.rii. ty^,Kl 2 2 A«$^b?^-(!PJ 
©»1MKC<4H ? 6*7fcR®4^l9r^-r 4 4 fcic . 
-tyjU^ v Fl 2 2#*H^#M0tMtt(cttB3i+6 

[0 0 5 0] C©Jr-5t7?b^y;^gi OOtCte 

6*1 -5 c 4. ffrssRiss«cjB)6r£ig«ti®ji*airt^^ 

F 1 2 2©s6»3H«-JgCc*IH**to4C4. £ 20 
iiAttffKI©^^^, F 1 2 2 ©§if|;!!$1$£{f. #.tc& 
£r<*£C4. ttii*ttff;&©fi!!tC7i/* h**»»6ft 

rBii*»fis*«satctt4c4. -e-©7->* !•*>©** 
loos n u±. *amwmmmtaMtcmrs\,%-cft 

y>fSI5«20. 2 2. 7 0. 2 2. 1 1 0. I ] 2 30 

4ft!i:£J:«)*>'j;>:>g<*#g< 3toTt,>/c*i. 
*©J:^«c««r4 s £*3:4i». 
(0 05 3) Ztc. ffiimimvil^it>l:m3 3. 7 

8. ] 1 7*if5m*>Tii!ij'j> : ?gistt^*7.f ksh. m 

iSsWSr ^SJ^fCfco-U'A:**. TIMU^aiftfeJ: 
F8»tt£-f*tti£4Lfc^yjl^7 F©b?^D3 

[0 0 5 4 ] ttc. Bil&mm-Ctt. 4 BPlslfZililW. 40 

6. ±IIK«*a»>6TMi«SSHciai*» j{cBe->r*S5© 

>f ssm©b»^ h n-;.'©iiKfflr7i/^ 

(c4-?rtoto(;TJ:< . WA.W±K@fft^Fn-^©-g|i 
©iiiEflr I* 4 SB#fiiltt*t^{7i3i3JB-<»±|iB*tt«4 4 


3 3 4 2 6 1 


. .'0 

[0 055] i/c. B!KI31*iJ:CMa4©7U-^.Mjr- 

^«sno. 8occ4di»rta. rmmiiLxou-, ¥ 

3 8 * t > 4 0 i to I) ©SMSifefc ;> ut * 3 4 * » t, 

rai»3jfi6(catt3 ton >/c*\ «TCf > ^ surf 2 o 
^4^SiJttP,hrWI3to5J;C^^ojf I |:{c^ < jto 
rt«ki'. 07©7?-fen,-s5r;i4&g 1 oojc-ji.rt 

[0056] itc. mssm 1 ©31 1 minmvnTm>) i- 

i'3liW2 8«Cll?jS3to/£g^4 8 4*7-f Hg|!M3 0(c 
RU6tofc-it©t;/5 0. 5 24©fS&tcj:0 04 

©*2*tawri«5-/ KW*7 2<C«st3tofcJ»M?L 
7 4 4 TIM > »«M 6 8 Sf*4©f£&(cj: 0 . 
FSBM3 0. 7 2Ai$pl|B5ig^r")©fHt|fJMDi^4 i ito 

4 4 & iCTfJ ') > ? SUM 2 8 »J(C f > ZZ&T 4 X *> (C 

L r fc «t i > o . TISI -J > ^ 2HH 2 8 :c$^iri.§^ro|{c 

W6tofcX;V Fd-^ F^>y-r^// F44TX7^ Fg(I 
H 3 0 9« BJtt<c*K»-r 5 J: ^ {c L r t J: i > 4 4 . 
TOM 'J > SUM 2 8.68 fc»T * X ? Y H SUM 3 0 . 
7 2 ©ERflttl (iiaS^£g $ to iit i, . 1§| 7 ©31 3 M 

[005 7] BfIgeSl3gAeW (01 ) kJ;V%3 

mm (07) ru:wfijg5fs^ifij©8?fiw©.'iiT(/ > ^ 

SSM2 0.11 0KfMHM44 l-r©D » F 3 8 AjJto' 
X tj ^ h ^ - -7 ;n 2 4 AS jgjfi g to r C > fc 1fi. * to * 

toaw©»TW 'J > ^g|5M 2 2 j:y i i 2 (citM t r 

[ o o 5 8 ] t tc. mamm-cit^ ? j h sum 3 0 . 
72. i \ 6t>w%£u:&m<Dffim-tjf5]^mmm$ii 

iihti f > (C LT. W&.l5$\<J>?tU 6TK5^(ojCC5t»T 

[0 05 9] *fc. WB*tt«rtt«H*-ji5 4. to 
CM 5 6 . t v I-3B5 8 A>6mFKS«B5*6fA«fl|«atoT 
Wxff^y f*jj:w-e©5»f 4Ht9^6'5ffli|i 
«:Eac . * ©ffl»S:S«i-t- >^r|5lte)5lsi<iCrfB*-1 
(Jit "€T 5 J; 9 (C C r {> J: l > L . m&k1»*WMi 
rx 7 -f F W4©NiittS«SKt S t©r t J:t .4 
4. ^4 < 4 6H4 5 ffi*l v < F»tf«(aHM 

tor* 4 t©T*toif. fi 9©JB.fi&rfl}ftiwj!ii*faAiM 
filcStofii. 

t006fl]Jfc. MEXiKW©T»«^ yjttta 1 
OOtCUXD, 2 4*ijj!^gtoSJ-.^{C 

4orofc*i. y>>44T7 f bJimffitt^ftji'rs 

4 tT#4. 

[0 0 6 1] •?•©((!;- vf^(.tt 4l >A«. :Wd"Bwa^ 
a©*nl»(cJ4-3i.rtt '7©a : jLf. ii!(ROiix/c.'g«rgic 
*B1*C4A»r*5. 
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(12) 


mVT- 334 2 6 I 


i®)] mm i . 2 . 3 lammmfimmmvis- 

(04 ) is;KJi4 , 5 usmwrnftimm? 

(05) II 4 tctel* 2> v-viMisar*4. 

(06) 134 ©7U-*^*A£BtCfcl>rggii*tSf* 

(07) i35|<rjSl . 2. 3tCieiS<D««SAS$^fflTi'-b 

(08) 4 w®%miwmmmi&m «t 5 <j > j>sii . 

[01 ) 


It). 80 : (JVNIIIMUf^yjkS 
S) 
l 2. 
14. 
20. 
28. 
30. 
32. 
33. 
38 : 


1 0 2 

1 04 

2 2. 

6 8. 

7 2. 
7 6. 
7 8. 


3i(* 

H) 14.104: 7-7*7 I- 

7 0. 110. 112: ,?,T</';>23|5M 
114: Til';> >g|lH 
1 16:X7^ I-3M 
12 2: K 
117: ^^il/^f* 

5 4 : *M*-5» (jiir&iH3#f2> 
5 6 : fee Mi (MSSBro*®) 
5 8 : i-y F§|5 (IV&MS?®) 
10 0: TJ»^Jl/-t^UKa (mj^RJIgfl^iOl.&H) 
1 2 4 : 7,D, \-J^r-y>l dfmmt) 





(05) 
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